Molecular targeting by homocysteine: a mechanism for vascular pathogenesis.
Hyperhomocysteinemia is an independent risk factor for cardiovascular disease. Although there is a growing body of evidence that homocysteine plays a causal role in atherogenesis, specific mechanisms to explain the underlying pathology have remained elusive. This review focuses on chemistry unique to the homocysteine molecule to explain its inherent cytotoxicity. Thus, the high pKa of the sulfhydryl group (pKa=10.0) of homocysteine underlies its ability to form stable disulfide bonds with protein cysteine residues, and in the process, alters or impairs the function of the protein. Albumin, fibronectin, transthyretin, annexin II, and factor V have now been identified as molecular targets for homocysteine, and in the case of albumin, the mechanism of targeting has been elucidated.